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(57) (Abstract] 

[Problenj lJhtilrecentIy» while keeping corrosion resist 
ancc in same ray, with the other it possesses weather 
resistance, intemcdiate coat paiitting does not do and 
sur&oe doeax)t deteriorate easly, and offers 
electrodeposited paint conposition which can form 
imdercoating coating ,and thiskind of undercoating 
coating which are superior in confonrity of topcoat 
coating, 

[Nfcans of Solution] Beiiig a electrodeposited paint com 
position which contains with binder component aai 
pigncrt conponert \^ch aredispersed in aqueous 
mediumwhich includes neutralizing agent, said binder 
conponert is formed^the a) anino group-containing 
epoxy resin 40^75 weight% ; b) anino groiqv 
containing acrylic resin 1 0-30 weighi% ; and c) 
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aliphatic block polyisocyanate l5-30\\eight%;with 
and (total of oonponent (ah(c) is lOOwcig^tya ), 
saidpigncnt cairponent, includes titanium dioxide 
which coating is donewith zirconium as n^in 
conrponent as for quantity of total pignrent conponent 
electrodeposited painl conposition which is a 3.0^7.5 
% as paint PVC 



a) 7 S/«**X7K+i/ttii4 0-7 513%: 



•C3. 0-7. 5%-CfeSS5Blfe«l!afit«5. 



[aain<s)] 

[Oaiml] Being a electrodcpoated painl conpositionw 
hich contains with binder conponent and pigncnt 
conponent which aredi^r^ in aqueous medium 
which includes neutralizii^ agent, 

Said binder conponent, 

A) anino groip-cortaimng epoxy nean 40~75 ueij^ 

%; 

B) anino gpovpcontaiinng acrylic resin 10^30 wt% ; 
and 

Q aliphatic block polyisocyanate 15-30 ueigfd % ; 
To consist, (total of conponent (a)'^c) is 100 wt%i ), 



Said pigmit conponent being :^coniun\ it includes tita 
nium dioxide which coating isdone as nain conponent 
as for quantity of total pigment conponent 
electrodeposited paint conposition which isa 3.0-7.5 
% as paint PVC 

[Gaim2] Aforenmioned anino groi^^containii^ aery 
lie resin electrodqx)sited paint conposition ofQaiml 
statennent y^ch issomething wiiich possesses SP value 
which is lowter than anino grt)up<(Hitaining qx)xy resia 



a) 75/*^*X7K+v«lgi4 0-7 5at%; 

b) K75/«'^#x;K^v|«83i:y tiat^SPfS^ 

*-r ^7 s / «^*7 ^ 10-30 sa% ; 

d) a7 5y3l^*7^»;;u|«siJ:y tSPffiA^ftiN 



[Qaiin3] AforenEntioned pigment conponent, electro 
dqjosted paint oonpoation of Qaini I statenoit 
whichfiiithennore contains precipitated bariumsul^e^ 

[Qaim4] Aforennentioned binder conponent, 

A) anino gxiup-containing epo)^ resin 40-75 weigjit 

%; 

B) anino group-containii^g acrylic resin 1 0-30 wt% w 
hich possesses SP value which is lower than the said 
anino grDUp<x}n!ainii>g epoxy resin; 

Q aliphatic block polyisocyanate 15-30 weight %; an 
d 

D) Indaoylic resin l-lOwlVo wtiere SP value is lowc 
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[000 1] 



[000 2] 

tele, ii:Lr5I±i^)<»tciO<OT^^R. C^JTS^ 



r than said anino grouiHX)ntaimng acrylic resin; 

So electrodepoated paint conrposition of (total of conp 
onent (aHd) is 100 vwi|^%. ) Qaim 1 slaleirent 
which is fonred 

[Claim5) ElectnxiqxDatcd paint conposition of Oaim 
4 statement v^bere SP value of aforencntionedZnl 
acrylic rean 0. 5 or greater is low^- than SP value of 
aforencntionBd anino group-containing aoyiic resui 

[Qaim 6] Step wiiichfonrecoatii^ofelectrodepoate 
d paint conposition of any stateitent of theQains 1 
through 5 in coated suriace of nctal substrate with 
electrodeposition nrthcxi; coating of eiectrodeposited 
paint conrpoationthe bake It step wiiich is nsde to 
harden; step which formsthe coating of solid paint on 
that; and coating of solid paint is includedthe bake It 
stq) which is nsde to harden;, coating method ofthe 
nc^ substrate. 

[Qaim 7] Coating of electrodqx)ated paint coirpositio 
n of any statencnt of Gains I throu^ 5 is formed inthe 
coated surface of nrtal substrate uith electrodeposition 
nEthcd stq) ; coating of eiectrodeposited paint 
Donpoation bake *t stq} which is nade to harden;the 
stq) which f<HTns coating of metallic base paint on that; 
step whichforriB coating of clear paint on that; and 
coating of nctallic base paint andthe clear paint is 
inclutfed bake step wiiich is rmde to harden;,the 
coating iicthod of inetal substrate. 

[Description of the Invention] 
[0001] 

(Technological Field of Inversion) This invention especia 
Uy, regards eiectrodeposited paint conposition and 
coating nrthod which aresupeiior in vveatherresstance 
and conx)don resistance in regard to higfi w^atherability 
electrodepoated paint conpositicm. 

[0002] 

[Prior Alt] Generally, rust inhibition undercoating coa 
ting of for sake of, on this undercoating coatin&the 
background color hiding it does nctal substrate like 
autonDbile body, nmnly anddesignates coated surface as 
aiDOth, and nskes with undercoating coating and 
(hetopcoat coating stick and and, intemediate coat 
coating where ultraviolet li^diielding effect is high, 
fomingthetqxoat coating in order next to grant color 
and glosS) coating it isdone. In other words^ when 
usually netal substrate coating is done, repeatingthe 
intermediate coat coating which makes undercoating 
coating and possess vj^ihsr resistance iapooai coating , 
arxlthis both ^ick which possess corrosion resistance, 
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(0 0 0 3) L/>^L^i:/)«b. i&^t?li, ^m^^lf^ 



[0 0 0 4] to;^. mzcp^^m<Dmf$.^'^^L. t 



[0 0 0 51 ^zx\ ^^t^mzm^t^^mLfs: 



[0007] mS6^n\zi$m^h^ii^t:^t^msst 



(0 0 0 8) -ilfiU, 7S>3Ettx.-K+vfflSii:7$ 



objective of coating thatil protects coaled surface from 
corrosion by fonnj^^ in use periodrraintains aesthetic, 
is achieved 

[0003] But, recently, for saving resource and labor sirrp 
lificationofihe coating ^ep is sought- Reg^ding coating 
field of metal substrate, fromcoatuig nethod which 
repeatsthe conventional undercooling, intermediate 
coating , and topcooling, inlenrcdiatc coat step is 
abbreviated, demandfor coating method to \vhich make 
coatingconpleteMvithonly underooatingstepandthe 
topcoat slep is strong 

[0004] Other , fonmtion of interraediale coat coating is 
abbreviated sinply, with dinectlyforni^g topcoat coatii^ 
on undercoating coating problem that occurs 
confomily of the underooatii^ coatii^ and topcoat 
coaliiig decreases As for undercoating coating N\iien 
decoy, sunli^ is irradiated to weather 
reastancegenerally, surface deterioiBtes easily. Because 
of that, iiterface of undercoating coating and topcoat 
coating beii>g slx)it penod,it deteriorates^ oonfonrity of 
both is lost, there is ^xDssbility flaking of external 
appearance iault and topcoat coatii^ occurriiig in the 
use period 

[0005] Ihea ^le keepir^ corrosion resistance until re 
ccntly in sanrc way, >vith the other it posseffles >wather 
resisUnce, intermediate coat painting does ix)t do and 
surface doesiot deteriorate eaaly, and undercoating 
paint which can form undercoating coatir^ , andthis 
kind of undercoating coatii^ v^ch are siiperior in 
confomity of topcoat coating isdesired 

[0006) Case where by way, metal substrate undercoatin 
g coating is done, electrodeposidonnsthodiswidely 
used electnxkpoationpaint which includes binder 
conponenl and pi gnnent conponent etc wliich 
aredispersed in aqueous medium which includes 
neutralizing agent as paint which isused for 
electrodq»sition method, is well kix)wa binder 
OHrponent generally, is resin conponent which includes 
with cation resin arxlthe curing a^nt \\^th 
elcctrodqxDsition method, electrodeposition doii^ paint 
coiqponertt in surface of metal atebrate,it fbrns 
coatuig of electrodepog'ted paint oonrpositiQa After that, 
heating this coating, it rrnkes binder conponent harden, 
it rmkesthe undercoating coating which sets pigment 
conponent with resia 

[0007] amine modified epoxy resin and arrincmodifie 
d acrylic resin etc are known as cation resin which is 
used forthe electrodeposition paint« aninemxlified 
epoxy resin anoog dK?se is superior in corrosion 
resistance, anine modified acrylic resin is superiorin 
\^€ather resistance. 

[0008] GeneraJly, anine modified epoxy resin and anine 
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[0 0 0 9] ^m^ez- 1 7 4 2 7 7^1^ 

IS. ^§§086 3 - 5 1 4 7 O^^fS. 4^88^2-3 3 
0 6 9^^^. HXlS^m^2-^ 60 8 7 6^<^iU 



[0 0 10] LA^t. t^t^h:xi^^'yy7 0')i\^^\y 



[00111 



[0012] 



b) 75y3I^^X;K:^^^«gi4 0~7 5aS%: 



c) fiBWifll^P'y<7?K»J^ Vv7:^- h 1 5-301 
S% : 

-eSlfit^^i (/^^ (a) - (c) (D^stiiiooSS 



mxlified acrylic resin, being used properly according 
tothe application, or case both of corroaon resastance 
and weather resistance isrequired^thereanof both 
blend doing it is used. 

[0(X)9]Anirie mxlified epoxy resin la>a->\hich in nnetal 
substrate side is superior in connosion resistance is 
fomxdin for exanple , Japan Uiexanined Patent 
Publication Shoua 62-174277 disclosure, Japan 
Uhexanined Patent Publication Showa 63-5 1470 
dixlosure, Japan Unexamined Patent Publication Hei 2- 
33069 disclo9ire , and Japan Uiexanined Patent 
Pd}licationHei 2<160876disc]GGureetc,inorderfor 
anine modified acrylic rean layer which in front side is 
siperior in weather residanceto be formed, epoxy / 
aoylic blend system binder conponent which is 
separated into layers is stated 

[0010] But, reading electrodqxDSted paint conposition 
which uses this epoxy / acrydic blend system binder 
conponent, it is difficult to theweather resistance of 
undercoating coated sur^ and level which can satisfy 
confomity of dietc^Koat coating with practical is used 
confining with bind^ conponent depending iponthe 
pignient wiiich, to raise. 

[0011] 

[ProbleriB to be Solved by the Invention] This invention 
is sonetHng which solves above-nrotioned 
conventional problenv theplace where it nskes object, 
while keeping corrosion resistance until reoentlyin same 
way, with other it possesses weather resistance, 
intemrdiale coat painting doesnot do and surface does 
not deteriorate easily, and are times whenthe 
electiodeposited paint conposition whidi can fomn 
undercoating coating , and this kind of undercoating 
coating which aresuperior in confomity of topcoat 
coating is ofiered 

[0012] 

[Means to Solve the Problems] As for this invention, bei 
ng a electrodeposited paint conposition contains 
with binder corrponcnt and thepigment conponent 
which are di^)ersed in aqueous nidi um which includes 
nalralizing agent, the said binder conponent, 

A) anino group-containing epoxy resin 40^75 wdglit 

%; 

B) anino groip^ontainir^ acrylic rean 10-^30 wt% ; 
and ' 

Q aliphatic block polyisocyanate 1 5^30 weight % ; 



It consists and (total of conponent (a)^c) is 100 wei 
ght Va ), said pigment corrponent, includes titanium 
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7 5 /^^^X7t^4r->t«ffii:Lrii. S«^«0^ff 
, 2tt7 5>*fctt3lft7S>M«i:«)SJl;lC^oX 



too 1 4] >y-fii6^^mf$,t^r ^ y 
X .1^ 4^ V Bi I i Jt> ^0 li^j ^ ^ * 1$ «t ^ ^ I w 5^ i& ^ n ^ 

7 5-/S^*x.1?:^>«Jfia^l9«r€)yctti::ffl 



(00 1 51 75yft^=&xn<^vfflBi^l!l$4r^fc 
i^(cffiL^|)#§L^W^x4^-^vfflfl|(i. ex:^x/->b 
A, eX7xy->l'F, eX^xZ-^bS, 7x/-- 

[0 0 16] xt'^iy^fi^it. 7 5 
I::, 2tfii<0/t^;xxT;i/?K'Jt-;i', 7t^»;x-f;^ 

^tir-SfJC. -fi?a)XjK:^va^lC2'-x^jU'v4^tV 
2-'X^zu'N:t+^y-;i/, y ziyi^^x/-;!.. x 

, 7neu>cf';:3->t'*>-2-x^;p^:^vjUx 

[0 0 1 7) x4^^v<fl§ii:Sf5$1**7 5><i, 
^ii.7 = i/, ;f^^JU7 5>. vx^;l7 5>, v::^ 
^/i/7s:/, y^;u:ff^;i7 5>. ^/x^y->i.7 
vx^;y-/U75>, N'->^^ux^y-";u7 
h»jx^;b7^>aig, N. N-v;t^;^xji 
y-;U7 5>ett^d:i:CDltt. 2i»gfcl^3«7a> 
KiStfe'S. 7 5>'xf^)l/X5'-/— ZP7S>>1^;i'-< 

/ftt^2ia75>t,L(fL(i{$ffi?n'&. 75>ii 
, x7t<^>Siz«Lxist$^t-e&t&^u^cio<Jif 



dioxide which coating isdone with zirconium as OBin 
conponent quantity of total pignnent conponenl 
IssometMng which offere clectrodeposited painl 
conposition which is a 3,0-7.5 % as paint PVQ 
t}£aix)ve'n£ntioncid object is achievod with e^)ecially. 

[00I3J 

[Enbodiimit of Invention) Anino group-containing qx) 
xyrean 

As anino group-containing epoxy resin, with field of ele 
ctrodepoation paint it can use widely knownaninc 
modified epoxy reaa Generally, these ring opening 
doing qmxy gr<»ip of cgox^ resin with thereaction with 
prinBryranine and second anine or teitiaryaniiie 
acid salt it is produced 

[0014] As fw aiiino groi9>coiitainingqx)xy resin w^c 
h fomBbindo- conponent it is necessary to be 
dispersedin aqueous nxdiuni which iiKluies iieutraliziiig 
agptf, Thercfore. these being water solubility, it does 
not become In order to possess satisfactory 
dispeisivity as binder for electrodqposition paint,can 
irol collar wei ^ of q)oxy rean v^ch is used in order 
to nanufacturc the anino group-containir^g epoxy resin 
ard quantity etc of amino groiqp which is kiioduced into 
theepoxy resin, at^ust appropriately 

[0015) Typical epoxy resin wluch is used in order to ma 
raifacture airino groiqp-containir\g qx)xy resin, is 
thereaction product of polycyclic phenol conpound and 
epichlorohydrin of bisphenol A , bi^)henol F, 
bi^henol S,the phenol novolak and cresol novolaketc, 
it is a polyphenol polyglycidyi ether type epoxy reaa 

[0016] Epoycy resin iTBy do before reacting with anine, 
usii^ bifimctional polyester polyol , the polyetherpolyol , 
bis(te»ts and dibasic caiboxylic acid etc, chain 
lengtfienir^ Or, before reacting with anine, adding 
irono caiboxylic acid or mono hydroxy compound 
likethc 2- ethyl hexanoic add , 2- ethyl hcxa no jpl I , 
noiiylphcnol , ethyicneg^yool nnono 2- ethylhe;^ ether 
and propylene ^ycol mono 1- ediylhexyl ^her in epoxy 
groi4X)f port, you acjust molecular wei^ or anine 
equivalent, are possible to improve heat flow 
dnracteristic. 

[0017] Arrine which it reacts with qx)xy resin, primary 
of butylanine , die octylanine , diethylanine , 
dibutylamine , methyl butylanine , monoedianolairine , 
diethanolanine , theN- rrcthyl ethanolanine , 
triethylanine acid salt and NJ4<li methyl ethanolanine 
acid alt etc, is secondary or tertiary anine acid salt. 
Also ketinine block primary amino groijpHM)ntaining 
secondary anine like aninoethyl ethanolanine ncthyl 
isobutyl ketinine is often used. As for anine, it is 
desirable to react alnnost with equivalentvis-a-vis epoxy 
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[002 2] N-tKD^S/X^;U O^r) 7 
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«L<. Sblct KP*i/7;i/+iU^y (/4r) 7^? 
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[002 3] -t^OfftCDX^U^fi^FtelO^y (ii 
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>fv::'PtfJi/ (y^) 7^';u-h, n-::^^;u 
(>^?) 7^*ju-h, -Yvr/^^/u o^) 7'>';u 
-h. v^p^^-i/iu o^) 7;'';u-h, 2-X 



group. 

[(X) 1 8) Anino group-<x)nlaimng qx)xy resin 40~75 wci 
ght% in binder conponent, at quantity which occqpies 
theSO^ weight% desirably is contained in 
electitxkpoated paint conpodtioa AVhen oontait of 
anino group-containij^ epoxy resin exceeds 75 
\raghl%, N^iicn wathcr resistance of theundercoating 
coating decreases, is decided with that confonrity of 
topcoat ooatii^isinpaired» is less than 40 wdght% it 
means with to cause fault tothe corrosion reastance. 

[(X)l 9] Anino group-conlaining acrylic resin 

Anino groi^vcontaining acrylic resin can (i) anino gro 
qhcontaining acrylic monomer, by of (ii) hydroxy 
groq>containing acrylic mmonEr , and 
thecopolyraerization of (iii) other ethylentc unsaturated 
mDnomer. Furthermore in place of anino ^up- 
containing acrylic mononKr it copolymmzes epoxy 
group-containing acrylic mononEr with thehydroxy 
group-containing acrylic mDnortEr and other ethj^enic 
unsaturated nrjnorrcr, it can also obtain epoxy group of 
copolymcrwhich is obtained by ring openii^g doing with 
anine. 

[(X)20] Exannple of anino groipHX>ntaining acrylic mon 
omer (i), is NJvWi methydanino ethyi (mEdi)acr)date , N, 
N-di ^thylanino ethyl (n£th)acrylate , hj^hkii 
medijdanino propyl (meth)aCT>date andN,hWi 
ethjdanino propyl (mEth)acrylateetc. 

[002 1 ] As for exanple of hydroxy groip-containing acr 
ylic monomer (ii), mono (nrth)acrylate of alkyiene diol 
like 2- hydroxyethyl (nrEthjacrylate ,the 2- 
hydro^^ropyl (meth)acrylate , 6- hydroxy hcx)4 
(nEth)acT>iate , 4- hydroxybutyl (nEth)aa3date , 
polypropylene glycol mono (nBth)aaryiate and 1,6- 
hei^ne diol nuno (meth)acrylate etc aredesirable. 



[0022] In addition, like of faydn»^ethyl (ncth)aayla 
nide , N- hydroxy prq5yl (meth)aci>1anide etc, also 
(nxth) aoyianide to bedesirable, fliitheniDic you can 
use for ideal hydroj^alkyi mono (meth)acr>date and - 
c^irolactonethc reaction product or reaction product of 
hydroxyalkyl nuno (meth)acr)datc and six^rrcirfDered 
ring carbonate as hydroxy groupcontaini^g acrylic 
mononrtr (ii). 

[0023] Exanple of other ethylenic unsaturated monomer 
(iii), is methyl (mEth)acryIate , ethyl (meth)acrylate , n- 
propyl (meth)acT>date , the iso propyl (meth)acrylate , n- 
butyl (rncth)acrylate , isobutyl (ntth)aaylate , 
cyclohexyl (meth)acrylale , 2- ethylhexyl (nxth)acrylate , 
dodecyl (meth)acrylate , the styrene , vinyl toluene . - 
methyistyrcne , (nxth)acrylonitriIe , (meth)acrylanide 
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and vinyl acetate etc. 



[0024] After rmkii^ with aoylic raDnomer and othei et 
hyienic unsaturated nDnorrEr and possesses theepoxy 
group like ^ycidyl (nxth)acrylate mDnomer 
oopolyrrenze which possess hydroxy group asthe 
separate iirlhcd in order to iTBiiu&cture anino groq > 
containing acryiic resin, it isposible to reactthe 
secondary anine to epoxygroi^). secorKlaiy anine 
which it can use for reaction with epoxy group, is the 
diethylaninc » dibutylamne , dicyclohexyi anine , 
morpholinej diethanolanine andN-meth^ 
eth0W>lanine etc,the anine which possesses with 
hydroxyl groq} and secondaiy anino groq3 in 
theespedallyintnurolecdar is desirable. In addition, you 
can use also mrthyl isobutyl ketone G ketininated 
product of diethylenetiianine and themethyl isobutyl 
ketone nx>no ketininated product etc of 2-(2- 
aninoethyl anino) edianol. 

[0025] To do with conventional mrfhcxl like soliiionpol 
ymerization method it is possible polynErizatioa Lking 
chain transfer agent where nmrber-average molecular 
vwi^ of cqpojyncr 1000-50000, is rai^^ ofthe 2000 
-10000 desirably, like dodecyi xteicss^ and 2- 
eth>dhExyl thio^ycolate with when, youadjust degree of 
polyncruatioa 

[0026] It adds half block diisocyanate to anino group-c 
ontaining acrylic polyraer with urethane bond, is possible 
to be ableto give self cross-linking behavior. In that 
case as for diisocyanale, it is desirable to use alicyclic 
diisocyanate I ikethe isophororiB diisocyanate (IPDI), 4, 
4' - methylene bis (cyclohexyi isocyanateXbydrogenated 
MDI) and norbomane diisocyanate (NBDI). 

[0027] Blodc doing isocyanate groqp of one side of diiso 
cyanate, in order to mak^hc half block diisocyanate, it 
can use blocking agent of public knowdedge. alcohols 
of n- bulanol , 2-ethyihexanol , ethylene glycol mono 
butyl ether and cyclohcxanol etc; thqphcnols of 
phoiol , nitro phenol , cresol and non>i phenol etc; 
can thecxanple of blockii^ agent, use lactam etc of 
oxincs and -caprolactametcof dinediyl ketooxins , 
nethylethyl ketooxime and methyl isobtityl ketooxine 
etc. 

[0028] As for anim groqHX)ntaining acrylic resin, it is 
desirable for SP value to be lower than the anino group- 
containing epoxy reaa It is desirable concretely, as for 
SP value of airinogroi^KJontaining acrylic resin 0. 1 
-2.0 extent tobe lo\wr tl^ SP value of anino group- 
containing epoxy resin. 

[0029J This way, when it jointly uses with anino group 
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Coos 2] 
[SI] 



-containing cpoxy resin and anino group^ontaini^g 
acrylic resin where IheSP value is lower tlan am'no 
grouFKontainiog epoxy resin» el ectrodeposi ted paint 
conpoationof this invention, bake aiteithe 
electrodeposition It aninn grotqHvntainingepojty resin 
nDving to nrtal substrate side tine, fonrB layerof 
anticonosion property, anino grotp-contaijing acrylic 
resin nDvesto coated surface side and fomE layer of 
thcNveather resistance. As a result, topcoat paii^ing not 
doing on that, anticorrosion property and vweather 
resistancefurthexniDre give aired point film which is 
superior, 

[0030] Because generally, on basis of SP value of homo 
polymer of constituent nunomerand wcig|t proportion 
of each con^ituent mDnomer in monomer blend to 
presume with calculationit is posable SP value of 
copolymer, if SP value of anino groi5>containipg 
epoxy resin isinformed by actual nrasurenent vvith 
widely known iTEthod, it is possible todesigpanino 
groip-containing aayiic copolymer which posseses 
desired SP value. 

[0031]Asforforexanple and SP value actual measure 

riEni ii is possible to do, withihe following method [ 
Gted Reference(s) :SUH, CLARKE, J.P.S.A.1. 5 and 
167H1681(1967)]. 

[0032] 

[Table 1) 
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[0033] SP value of resin is given by next fcOTiula. 



[0034] 

[MathoiBtical Fbnmla 1] =<ViHl/2 iri+Viriil/2 
fih)/(Virfl/2+Vnhl/2) 



V«=V,V2/ (0|V2-f 02V|) 
[003 5] (^43, Vj|J-g«<D^^-^ (m I /mo 

diit^^0)spmxh'js m \imspn)^ms. 



Vrrt=VlV2/( IV2+ 2Vl) 
m= 1 1+ 2 2 

[0035] [In formJa, Vi is molecular volmie (ni / nol) of 
solvent, as for i isthe volume fraction of each solvent 
in voiced sound syniwl, i is SP valueof solvent, ni 
shows low SP poor solvent nixing systen\ nil shows 
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[0036] As for anino groiqHX)maining acrylic resin it is 
desirable to possessanijie value of 10-150 meq/g. In 
adiilion, it is dearable to possess hydroxyl nunber of 50 
-\5QvrgKDH/g In order for airine value and 
hydroxy] wnba to becorre this kind of range, inthc 
person ^Ued in the art to do with widely known nsthod 
it ispo^ble to formthenDnorrer conpositioa 

[0037] Anino groq>€ontaining acr>dic resin 10^30 we 
ig)u% in binder conponent, at quantity which occupies 
tlKl5-25 wei^/o dcarably is contained in 
electrodeposited paint conpositioa ^Vhen content of 
anino ^mqvcontaining acrylic resin is less than 10 
weight%, \^£n 2-la>er separalionfunction decreases 
largely, comes to point of with not beii^ ableto obtain 
\Meather reastanoe \^ch is expected exceeds 30 
vwight%, it nians withthat rust prevention of kind of 
dry or wet recycle nxxkl which is seen in e9qx3Gure 
etcdecreasesL 

[0038] Aliphatic block polyisocyanate 

In themcGetting paint fidd, it is widely known to use bio 
ck poiyiaocyanate as curing agent of thebinder resia 
With this invention it is dearable to use aliphatic block 
polyisocyanate. alicyclicpolyisocyanatesuchasadduct 
of aliphatic polyiiydric alcohol of HMDl » IPDI, 
hydrogprated NO , the NBDI, those dinrr and triiner , 

and trinEthyloIpropane etc is nxire<fcsirable even annong 
thcna Because coating which is obtained with these is 
s^)enor in the corrosion resistance and non-yellowii^ 

[0039] It is possible to be a blocking agent of option whi 
ch is e}q)ressed blocking agentfirst in r^ard to half 
block diisocyanate, but when low tenperature curing 
(160 "XI) is desired, it i^good to use lactain and oxunes. 

[0040] Aliphatic block polyisocyanate 15-'30 weight% 
in binder conponent, at quantity which occupies the 1 8 
^25 \MeigJit% desirably is contained in eiectrodepodted 
paint conpositioa wAiai content of aliphatic blodc 
polyisocyanate is less than 1 5 \\eight%v crosslink 
dertsitydecrcasess physical property quality of coating 
decreases largely, rust prevention of namely, coating 
decreases; in additioi^ at time of topcoat 
paintapplication coating means with swelling to do 
depending ipon thesol vent which is included in topcoat 
paint. When 30 \\eight% is exceeded, it means with that 
lust prevention of kindof dry or VKi recycle model 
vvhidiisssen in exposure etc deaeases. 

[0041] 2nd acrylic rean 

In clcctrodeposited paint conpoation of this invention, f 
urthemvre it is desirable in binder conponent tonake 
acrylic rean contain. This acrylic resin with anino 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detrinmt fromits use. WWW http://www.imlxience.com Tel: 800430-5727) 



P 



JP 002SI943A Machine Translation 



(00421 Ca>J:^(c, 7^>*^^x;K+vfflllS 



[0 04 3] tfz. ti^n^^^%m(OwcmmU^ii^v 

^«|rSA</J> ^ L^7 $ y i^t^7^ »J 2 7 

lr|g3&<^tt>7 5/at^*X;K+vttffi^»27^»J 

;HHSBt<OfS)a)SPffilllciI«*SL*i>o 



(0044J ^blCfii^5L^SPffi^^■r^m27^ 



[0045] ^27^^))l^^O^Wt. -telCli. 

^1-^11^1*7 5 /st^7^?';;u^/7-*^l^ 



group always as above-mentioned aihno group- 
conUining acrylic resin rray bethe copolynrer which 
possesses same characteristic thing, and SP value 
whichare good excluding fact that it is lo\^ than above- 
mcrtionedainno gro^>-coiitaining acrylic rean, (Below ' 
2nd acrylic resin "with you say. ), It is desirable 
concretely, as for SP value of 2nd acrylic resin 0.5-^2. 
0 extent tobe lo^\er than SP value of arrino group- 
containing acrylic rean. 

[0042] To this way, arrino grotp-containii^g epoxy resi 
n, SP value is lower than anino group-containing epoxy 
resin anninogroqp^ontaining acrylic resin v4iere, 
electrodepodted paint conposition of this invention, 
hake after electrodeposition *t airino group-containii^ 
epoxy resin nDvingto nrtal substrate side tinx, fonns 
layer of anticorrosion property by jointly uangwith 2nd 
aoyiic resin wteeSP value is lower than anino group- 
containii^ acrylic resin, fomB theirUermediate layer 
where on that anino group-containing acrylic resin is 
superior in \Meather resistance and confi>rnity,the 2iid 
aoylic resin itdvcs to coated surface side and is thought 
thii^ which forms thelayer of weather resistance. 

[0043] Inaddition, with electrodqMsitedpaijt conpositi 
on of this this iiiventioi\, because anino groiq> 
containing aoylic resin wHclpofflesses SP vaivc of 
intermediate of anino groip-oxTtaining epoxy resin and 
2nd acrylic resin exists asfor dispersion ^ility of 
paint conposition entirety, main thing doing in SP value 
differencewith anino group-containing acrylic resin and 
2nd acrylic resin whose difference issnnall relatively 
itdcpends» it does not depend on SP value difference 
with aniix) grcap-containing epoxy resin andthe 2nd 
aciyiic resin whose dtflerence is large relatively directly. 
As a result, although \Meather resistance is actualized 
without adverse efiect doij^ disperaon stability of 
nmn enulaon blend 2nd aoylic resin of sufficient 
amount it ispossible to do. 

[0044] Furthemsre yAi£s\ concentration gradient of 2n 
d acrylic resin which possesses low^stSP value coated 
surface being soon, becomes higliest, contributes to 
u^ather resistanceinprovcrneiit vvith that it is thought 
that sinultansously, yoa d»w alsothe effect which 
controls external appearance fault of beading and 
depression etc. Asa result, cured paint film which with 
electrodeposited paint conposition of this invention, 
poor adheion ofthe topcoat coating which originates in 
weatherability deterioration of undercoatingcoatingdoes 
not occur even with intermediate coat pairting none and 
issq^eriorisgivea 

[0045] Manufacturing 2nd acrylic resin, generally, desig 
nates l^oxy groupconlainijig acrylic nononcr and 
ethylenic unsaturated ni^noncrother than that as 
essential monomer, when anino group is contained, 
copolymerizes arrino groiqvcontainir^ acrylic rrDnomer, 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment from its toe. WWW: http://www.intl9ciencc.com Tel: 800430-5727) 



JP 00281943A Machine Translation 



[0 0 4 6] Lii^LtS^^hmZT'^'JfimmitJ^y 
S S P ^ y V - <D « ^ $ 3* b L X S S P iifilEffl Cilfi 

[0048)^27^'; 
7^ •7-$fiEfflr^a);&<*^!)-c^j>^o 



[0 0 4 9] -ta)cfc9^f7^*JJl'^/^-<»0<ii, 2 

h+vx^ju r^^jo- 4-> 

'j;u (^^) 7^';u-h. 2-xK+vx^;u 
^1) 7^';u-h> 2-:?D/-H+vx^;i. 7 

CO 05 0] m2 7<>';ju<«B§^Si::'i'^t'>5*%e^ 

(a) 7cySt^X7K^vffl8B40-7 sa 
»*L< 1*5 0-7 OfiS%: (b) »7S-/ 

3i^^x;K4 vi^sicfc y tiai>s pfii$-^r^»7 H 

«t*7<? V iPttii 1 0 3 0 * L < li 1 
5-25aS%; (c) 8gtt»::fP-y^'-K»M vi'7 

5-3otts%. »^L<iii 5-2 saa 

% ; tS^XS id) »7 5y«^*7^';^l'«lJ:y t 
SPffi/!f<ftt>lff27^'J>Ufflflg1~1 0mS%. 
L<li1-5mgH;T?«fiE*tt^ (fiE5^ (a) - ( 

d) (D^iiii 1 0 osa%-efti. ) . 



[005 1] a27^V;H»Bi<D 

S )b< 1 1S % ^ T@ ^ ^ > X -7 ;i/ V 3 $ 

1 ois%^±@oxt>-<>x^ii.v3><n 



[0 0 5 2] 01)^ 



or introduces amino groqj epoxy oup-containing 
aciylic monomer aftercopolynierizij^ by reacting with 
anine. 

[0O46] But 2Ki acrylic resin nust have SP value which i 
5 lower than anino groqHX}ntaiiiing acrylic resin 
conponent^because, it is necessary to make, riDnomcr 
where such as t-butyl (ireth)aaylate theSP value of 
honDpolyixET is low, 2- ethyihocy! (n^)acrylate , 
lauryl (ncth)acrylat£ and dearyl (nrrth)acrylate nnany 
relatively nDnomo- conposition, to decrease ratio 
of high SP nDnomcr in oppositedirection and to design 
indearc SP value range, 

[0047] 2rti acrylic rean can also use, adding airi lar half 
block diisocyanate, to anino group-containing acrylic 
rean. 

[0045J Because as for 2nd acryl ic resin, it is intended, th 
at concen^iationgpidiem beconncs tlienaximimin 
sur&ce vicinity of coating it is dearable for external 
appearance ^t of tliebeadii^ and dqjression etc to 
be difficult to occur. Because of that, when 
polymerizing it is effective to use aoyiic rronomerv^iich 
possesses ether portion as poiticm of other ^hylenic 
unsaiUFaiediroiunET which is used 

[0049] Exarqplc of thai kind of acrylic monorrer, 2- met 
hoxyethyl (nBth)acrylatc , 4- raEthoxybutyl 
(meth)acrylate , tetrahydrofurfiiryi telhjaco^ate , the2- 
ethoxyethyl (melh)acrylate and 2- 7 D v ethyl 
(meth)acrylate , 4-2- cth>ihexyi oxy) is butyl 
(n:Eth}acryiate and ihc iuriuryl (nEth)acrylate eta 



[0050] Widi entxxiimcnt where this invention wh'ch fiir 
therm>re contains 2nd acrylic resin isdesirable, as for 
binder coirponent of electrodepoated paint conposition, 
(a) aiTino grot^p^containing epoxy resin 4(K75 wt% , 
aniiiognxp-containing acrylic resin 10-30 wt% 
which possesses SP value w*dch SO'-TO wt% ; is louer 
than(b) said ariinogrcnip-cojitainLng epoxy 
resindKirably, desirably 1 5^25 w4% ; (c) aliphatic 
block polyisocyanate 1 MO wt% , dwu^ly 1 5'-25 
wt%;aixlthe2ndacrylicresinl-10wt% whereSP 
value is lowo* tlian (d) said arrino groi^xontaining 
acrylic resin, 1 to 5 vvt% ; itconsists desuably (total of 
conponcit (aH^) is 100 wtVa ), 

[0051] >Mien in binder conponcnt, quantity of 2nd aery 
lie resin isles than 1 wt%»the dispersion stability of 
main enulsion decreases^ comes to point of with at 
Uiesane tinie also surfece state of coating decreasing 10 
wei^/o exceedsand means with that dispersion stability 
of noin enfulsion decreases. 

[0052]PignEm 
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In electrodeposited paint coirpoation of this invention, it 
nrcanstonHke various black pignrait and white 
pignnmtcontain, but with this invention titanium dioxide 
which was covered with theespecially zirconium as 
white pigrnmt, is used As for this kind of titanium 
dioxide there to be a property which radical 
whichoccurs due to iilunination gripping is done, 
deterioration of resinwhich includes that to be prevented, 
because weather resistance of resultcooti^g increases. 

[0053] Was covered with zirconium as titanium dioxide 
which, It seenB as in statenent in for exanple and 
Japan Exanined Patent Publication Sho 59-37305 
discloajre, to titanium dioxide base particle surface,with 
weight basis of this substrate as Sn02 is possible ^ 
thatthose which possess with outside coating with 
hydrated oxide of alimmmDf OJ'^S % as AI 203 are 
used with basis of inside coatii^ andthis 
substrate due to hydrated oxide of zirconium of 0. 1 -^5 
% as hydrated oxide andthe ZiOl of tin of 0. 1 ~3 % 

(0QS4]N&xing2kindsornDre,it is possible to use whit 
epigHEnt. Exanple ofwhitepigjnent which it can use, 
is titanium dioxide and banirnsulfrite eta It is 
desirable precipitated barium sulfate as white pignxnt. 
Mxing, althou^ it uses^ desirable coni7inadon is 
contdnation withthe titaniumdioxidc and precipitated 
barium sul^e which were covered withzirconium. 

[0055] Case aii color coating is frniEd, black pignaent 
and white pigment suitable amount nixing, ituses. 
Exanple of black pigrroit, is carbon black, black iron 
oxide, copper chroniumblack and copper iron 
manganese blacketc. 

[0056] Bearable black pigrrent iscaibon black. Becaus 
e it is superior in hidii>g power and dye uptake, carbon 
black of average particle diameter 30 nmor less and 
especially 25 nmorles is desirable. Whoi particle 
diamster of cartx^n black which it uses exceeds 30 nm 
you do notshow desirable ultraviolet lig^-absorbing 
abi lity aid you nsan with that weather resistance 
decrrases. 

[0057] As for aniHint used of pigment, it is desirable to 
be a 3.0-7,5 % and ae^jecially 3.0-5.0 % as paint 
PVC When amount used of pigment is less than PVC 3. 
0 %, bdir^ property and thecolor concoitration of 
coating which is obtained decrease, when PVC7.5% 
isexceeded, weather resistance of coating which is 
obtained decreases Furthernnre, PVC is pigment 
volume ratio in coating. 

[0058] Neutralizii^ agent 

Neutralizing agent which is used here is inor^nic acid or 
organic acid like hydrochloric add , nitric acid ,t]ie 
phosphoric acid , fomicacid, acetic acid, 
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hydroxyaceticadd, sulfamcacid and lactic acid If 
quantity of neutralizing agent at least 20 %, should have 
been thequantity v^ch achieves neutralization TBtio of 
30-60 %dcarably. 

[0059] Aqueous medium 

As aqueous ncdiunx it is possible to be water and a vaii 
ous or^mic solvent, hydrocaibons ( for exanple , 
xylene or toluene ), alcohols ( for exanple , nethyl 
alcohol , D-butyl alcohol , isopropyl alcohol , 2- 
ethylhoQd alcdiol , eth>1encg)ycol and propylene 
glycol )> ethers ( for exanple, ^>4eneglycol 
ncnDcthyldher, cthylene^ycolniMTO butyl ether, 
ethyleneglycol nono hex>1 ether , propylene glycol 
monoedtyl ether and3- nttltyl - 3- nnithoxy butanol , 
diethyiene glycol nDnoethyl ethw and diethylene glycol 
nrono butyl ether), ketones ( for exanple , methyl 
isobutyl ketone , cyclohexanone , isophorone and 
acetylaoetone),youcanlistthe e^ers (for exanple, 
ethylenegtycolminoethyl ether acetate and 
etl^eneglyool mono Utfyt ether acetate ), and nixture of 
those as exanple of solvent wbch is suitedfor use with 
thisinveitioa amount used of these solvent 
^roxinBtely 0.01-25 v^ght% , is 0,05'-l5 
v«ig|)t% deaxablyvis^vis point entirety. 

[0060] Pign^nt dispersed paint 

It seens like electrodeposited paint conposition, when 
water-based paint conposition ^ch includes with 
binder oonponentand pigment conponent which are 
dispersed in aqueous n^dium is produced, wAicn itnixes 
with pigrnent Vihich is a powder and binder conponent 
which is dispeisedin aqueous n^dium directly, because 
it is a hydrophoHdty generally, it does notdiqperse 
pignnent to uniformin aqueous rredium Therefore, 
usially, in aqueous nEdiummakiiig pigncnt uniform 
dispersewilh hi^ concentration, it nnnufactures 
pigmeit dispersed paint, it makes water*based paint 
conpoation bydi lutii^ this nBki;^ use of binder 
conponeii wiuch is dispersed in aqueous nnedium 

[0061] Rfi^uding electrodeposited paint conposition of t 
his invention, in order to nix with binder conponent 
andthe pigmert conponent which are dispersed in 
aqueous ircdiuin pigment dispersed paint is 
nm]Jk:turedbefordBnd pignent di^rsed paint 
contains with pigment and di^)ersant and aqueous 
medium 

[0062] pigment di^)ersed paint is nnanufactured by nixi 
ng with pigment and dispersant andthe aqueous medium 
Generally, pigment dispersed paint solid conponeni 40 
-70 wei^ % , is nBnufactured to 50^5 weight 
%dcsirably In solid conponent, pigment 50-90 
weight % , occupies 65-85 wei^ % desirably, the 
dispersant 10-50 weight %, occupies 15~35 weight 
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% desirably. 

(0063J Qectrodepoated paint conposition 

Generally electrockposted painl conposition, first diiper 
sii^ binder conponcnt in aqueous nEdium 
vvhichiricludesiieutralizing agent, iTHkesiTBinemJsion, 
adds pign^nit dispersed paint to this^ nixes andis 
rranufactured Regarding this invention as binder resin 
because 2nd acinic resin is used accordi^gto need 
aninogroup-oonlaimj^cpoxyrean, anii^groip- 
contaiiui^ ainylic resin , and these blend method exist as 
gone, v^iSher. Concretely, it is desirable in Japan 
Patent Application Ffci 9-1 14242 nuirber 0036-003 7- 
stage falling tonBnufacture imin emilsion with netliod 
of statement. 

[0064) Depending on quantity of pigment which is inclu 
ded in paint entirety,can quantity of pigment di^serxd 
paint vMch it adds; adjust appropriately. Generally, 
pignnent cx)rTponent 10^35 parts by \wigfit , desirably 
is added at qiGuitity\vtuch becoines 10^20 parts by 
wei^ vis^hvis binder oonponetit ICQ parts by wight 
winch is included in the nain cnulsioa 

[0065) G lauric add dibut>i tin , to include tin conpoun 
dand conveitiona] urethane rv^sture catalyst like cfibutyl 
tin ojdde it i^)osable electrodqDosited paint oonpoation 
Quantity 0.1 ~10weigltl% of aliphatic block 
polyisocyanate is usual. 

[0066) As for elcctrodcposition paint, it is possible to inc 
lude iBual paint additive of the water-niscible organic 
solvent , surfactant , antioxidant and ultraviolet 
absorber etc. 

[0067] Eectrodeposited paint conpostion of this inventi 
on withre^)ect to substance does not contain the lead- 
based lustpreverdon pigment, "^threqpectto 
substance it contains lead-based rust prevention 
pignrent" Wth,youdonotu9C lead-based pigjnent 
conpletely, or use and lead ion concentration inthe dilute 
paint (Oise where it adds to electrodqposition bath state 
of cationic electrodeposited jaint corrposition) 800 ppm 
or less , means thai desirably, it isakind of 
quantitywhich becomes 500 ppm or less. \^/hen lead 
ion concentration is hi^ not only it is a d^rniEntal^ 
sTDothness can decreasdo environmenL 

[0068J Coating method 

Making use of electrodeposited paint conpoation of this 
invention undercoatii)g coating metal substrate it 
ispossble with conv^ional electrodcpoation method to 
do. On undercoating coating which was formed, until 
recently it is good doing Iheintermediate coat painting 
and topcoat painting in same way, but it is good 
abbreviatir^ the intermediate coat painting, undercoating 
coating which was formed with electrodeposited paint 
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conpQsition of this invention to possess theweather 
resistance, interncdiate coat paimlAg not doing surface 
rot to deteriorate easily,becau3e and it is s^jerior in 
confonrity of topcoat coating, 

[0069] As interrmliate coat paint and topcoat paint, for i 
ntertTEdiate coat of electrockpoated coating and as 
onefor topcoat for normdity it is gpod using those 
v^'chyoucanbe. 

[0070] Case where tqxxat coating is fonttd, it is possi 
ble to iifush with thel coating nskii^ use of solid paint 
it is possible to fini A v^th 2 coating^ naldng use of 
with colored base pairt and clear paint. Caseitfini^ 
with 2 coaling, each paint on undercoating coating it 
coverswith \wt-on-wet, after that both bake *t it is 
desirable totalce method winch isnrede to harden. 

[0071] Whoi coated surface is fini^Kd with 1 coating 
nBldnguseof solid paint asthe topcoat paint, 

(1) Step winch fbrrtB coating of electiodeposited paint 
conposition of this invention in coated surfaceof metal 
substrate with electrodeposition nethod; 

(2) Coadfig of dectr(Xj^AStau paint cojTpasi tioii uakc 
*t step which isnade to harden; 

(3) Step which fonTBCoatLr^g of solid paint on that; and 

(4) Coating of solid paint bake 't step which is nade to 
harden; 

It is dearable to do coatipg with method which is incltd 
ed 

[0072] When coated surface is finiAed with 2 coating 
nnaking use of with inetalUc base paintand clear point as 
topcoat paint» 

(1) Step which fomBCoatiiig of electrodqx^ated paint 
conposition of this invention in coated sor&ceof metal 
subfiti^ with electrodepoation method; 

(2) Coating of clectrodeposited paint conposition bake 
It step whidi is nade to harden; 

(3) Step which fonre coating of nctallic base paint on t 
hat; 

(4) Step yMch forms coating of clear paint on that; and 

(5) Coating ofmetallic base paint and clear paint bake it 
Step which isnmle to harden; 

It is desirable to do coating with method which is includ 
ed 
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[Working Exanple(s)] This invention furthemcre is exp 
laijied in detail Nvith Working Exanple below, butthe this 
invention is not linited in these. 

[0074J Production Exanple 1-9 

W^th Production Exanple 1 -9 you explain concerning 
nBnufacturinig pigment dispersed paint 

[0075] Production Exanple 1 

In Production Exanple 4 of Japan Patent Application Hei 
10-31 1783 nunbercpoxytemieryonium salt form 
pigfrent di^jOTon resin (solid conponert 30 %)34. 1 ' ^ 



part and zirconiumcoatedtitaniumdiaxide (Ishihara 
Sai^ K.K. (I>B 6M28.8788) nske CR.97) 47. 
Ssection wiiidi are produced with n^thod of statement, 
nixKire ofthe basic lead silicate 1 . 0 part and deionized 
water 18. 1 part uasdisperssd with snd grind nill, 
pigntrt dispersed paint (solid conrponent 59 %) 
N^chthe po\Mier fragncnt is done was nnoiiufactured to 
granularity 10 morless. 

[0076] Production Exanple 2 

Epoxy tcmicry amumsalt form pigment disper^on resin 
( solid oonponent 30% and Ftoduction Exanple 1 
idertical) 34. 1 part , zirconiumcoated titanium dioxide 
( liiihaia Sangyo K.K. (DB 69428-8788) nake CR-97) 
47. 0 part , carbon black ( Mtsubishi Chenrical 
Corporation (DB 69-056^740) nBke M^600, average 
particle diarreter 13 nm) 0.8 section,thc blend of basic 
lead silicate 1. Opart aiKl deionized water 17. 1 part 
was dispersed widi sarri grind nill, thepign^nt dispersed 
pairt (solid conrponent 59 %) which powder fragment is 
done was nanufkrtured to granularity 10 mor lessL 

[0077] Production Exanple 3 

Epoxy temicry oraumsalt fbrmpignrait dispersion resin 
( solid conpOTcnt 30 % and Production Exanple 1 
identical) 34. 1 part , zirconiumcoated titaiuumdtoxide 
( Idiihara Sangyo KLKL (DB 69428-8788) nBke CR-97) 
23. 5 part , carbon black ( Nfitsubishi Chenical 
Corporation (DB 6^56^740) nake K«2600) 0.8 
section^thenixtureof basic leadalicate 1. Opart , 
barium sulfate (Sakai Oienical Indu^ Co. Ltd (DB 69- 
056-5684) precipitated bariumsulfate B-30)23. 5 part 
and deionized water 17. 1 part was dispersed with 
thesand grind nill, pignnent dispersed paint (solid 
conponeit 59 %) which powder fragnrat is done was 
muudactured to the granularity 10 morless. 

[0078] Production Exanple 4 

CXher than thing which uses Mitsubishi Chenical Gorpor 
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ation (DB 69-05M740) irakc "MA#IOO" ( average 
particle diarrcter 22 nm) as carbon black the pignrent 
dispersed paint was iranufactured with as airilar to 
Production Exanple 3. 

[0079] Production Exanpie 5 

Other than thii^ which uses Mitsubishi Qicnical Corpor 
ation {DB 69^56^740) nake "MA#100^' ( average 
particle diancter 22 nm) as caibon black the pigment 
dispersed paint was nBnufktured with as anilar to 
Production Exanple 2. 

[0080] Production Exanpie 6 

Other than thing which uses conventional Al 203 coated 
titaniumdioxide ( Ishihara Sangyo ICIC (DB 69428- 
8788) neke CR-50) in place of zirconium coated 
titaniumdioxide the pigp:ient dispersed paint was 
nBnu&ctured with as sinilar to Production Exanple 5. 

[008 1] Production Exanple 7 

Other than thii^ which uses conventional AI2Q3 coated 
titaniumdioxide ( Ishihara Sangyo K.K (DB 69-428- 

o^r»f>\ t /^vi en\ : i c—i : 1.^^ 

0/00) iiiuvc myiiUJC ui iaikajiukuhkajcu.^^ 

titaniumdioxide the pigment dispersed paint was 
maiufectured with as anilar to Production Exanple 1 . 

[0082] Production Exanple 8 

« 

Other than thing which uses Colunbian Carbon Japan Li 
d. (DB 69-245^802) Ud rrake " Laben 410" ( ava^ 
particle diameter 70 nm) as carbon black the pigment 
dispell paint was manu&ctured with as anilar to 
Production Exanple 6. 

[0083] 
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4 7. 80 
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0. 80 
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47. 00 
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O. 80 
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23. 50 


B-30 
23. 50 
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MA~1 00 
0. 80 
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MA-1 00 
0. 00 
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[0084J Production Exanplc 9 

Manu&cturipg aliphatic block polyisocyanate (c) 

Isophorone diisocyanate 22 2 part was inserted in reacto 
TA^chhasstiiTer, themnmeter ,the cooling tube and 
nitrogen inlet tube, after diluting includii^ methyi 
isobiSyl ketone 5 6 part dibut>4 tin dilaurate 0. 2 partwas 
added After that, tenperature rise it did in 50 X^, in 
order for resin tenperature notto exceed 70 i t added 
methyl^hyl ketooxiiiE 174 sectioa Uhtil absorption of 
isocyanate grcHjp elinination with respect to substance 
doeswith inft^rod absoiption spectrum 1 hour you kept 
with 70 **Q you diluted afterthat, including n- butanol 4 
3 part. 

[0085] Production Exanple 10 

Includes with anino groi^KX^ntaining epoxy rean (a) an 
d ali]:^ic block polyisocyanate (c) niuiufbcturing irain 
emilsion \^ch 

^XDxy equivalent inserted bi^henol A type epoxy resin ( 
Toto Kasei Co, Ltd (DB 69-085-6679) allied Epi 
Tohto YI>014)95 0 part of 950 in reactor which has 
thestirrer, nitrogen inlet tube, cooling tube and 
thenronEter, with methyl isobutyl ketone 237. 5 part 
heated tothe 100 *C and nsde melt corrpletely. Next, 
methyl isobutyl ketininc 73 % ncthyl isobutyl ketone 
solution 7 3 part ofN- methyl ethanolarrine 6 Opart ani 
diethyienetrianine was added 

[0086] This blend 1 hour tenperature-holding was done 
with 120 solution of anino grou}>containing epoxy 
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resinof SP value 11. 4 was obtained 

[0087] Block polyisocyanate 33 0 part of Production E 
xairpic 9, ethyleneglycol mono hexy! ether 15 0 part 
was nixed to this solution 132 0 part, fbllyafler agitating, 
furthcmDre deiomzcd water 221 5 part was added 
slowly glacial acetic acid 34section, in addition to in 
nixed solution of deionized water 47 9 part. Next, until 
this it becomes solid conponenl 36 %, organic solvent 
and water wereremoved under vaoonn nain enulaon 
which includes with airino group-containing epoxy 
resin andthe aliphatic block polyisocyanate wbs obtained 
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[0088] Production Exanple 1 1 

]^4anufacturing 2nd acrylic resin (d) 

While nrthyl isobutyl ketone 150 0 part introducing addi 
tion and nitrogen^ in reactor whichhasst^irrer, 
thennuncto', decanter, circulating cooling apparatus, 
nitrogen inlet tube and thedropping ftnnel tenperature 
rise it did in 120 nneth>^ methacr>date 627 section, 
3 hourapplied blend of lauryl nnethacrylate 19 I part , 
acrylic acid -4- hydroj^ijutyl 182part, acrylic acid -2- 
n cthuXydji/i 30 0 ptui , butyl imhacryiaie 20 0 pan 
aixithe t-bu^ peroxy - 2- ethyl hexanoate 5 0 part and 
urafomispeed dripped 3 hours after end of dropping 
addition furthemDie after reacting it cooled widithe 1 20 
obtained solution of 2nd acrylic resin of SP value 9. 
7 and nurrber average riDlecular' weight (Mn) 10000. 
solid conponert of this solid on was 50 %. 

[0089] Production Exairple 12 

Includes with aiiino groupKX)ntaining epo>Qr resin (a) an 
d anino group-containix^ aoy^ic resin (b) and aliphatic 
block polyisocyanate (c) nBraifecturiflg themain 
enulsionvNliich 

In five-reck flask which has circulating cooling apparatu 
s, stirrer, drtJpping funnel and nitrogen inlet tube,it 
heated kept methyl isobutyl ketone 36. 3 part in 1 15 °C 
under addition and nitrogen atmosphere. TotluX 
glycidyl HEthacrylate 16. 0 part , 2- hydroxj^yl 
rrEthacTylatc4,2part and2-hydroxypropyl 
mediaoylate 14.8 section, 3 hoursapplying blend of n- 
butyl nethacrylate 58. 1 part , t-bittyl nethacrylate 6. 9 
part , and t-biiyl per octanoate 4. Opart from 
thedropping fimnel, it dripped Approxinstcly 1 hour 
after keeping, it dripped t-butyl per octanoate 0. 5 part 
in U 5 *xiafter end of dropping addition, approximately 
3 0 nrin kq)t with 11 5 X, obtained thcsolution of 
acrylic resin of solid conponent 65 % SP value of this 
resin was 103, nunber avera^ molecular weigjil (Mn) 
was 6000. 

[0090] After coolii^g includii^gN- methyl ethanolanine 8. 
5 part to this» 2 hours it reacted withthc 120 "X: under 
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[0 0 9 1] ^\ZZ0>^i6i^6O^az^^L. HSW 



[0 0 9 2] Sbti/iXTJUva >3 4 Ogp^. 
#110T-»fc. 7£>«#^X7K+v«flBi:fiBa^ft7r 
□ ^ -< V v7 ^- h i: ^^fcx-^jt v a > 6 6 



[0 0 9 3] 3 

75y»^^X7H+->fflS§ (a) t7^^M^^7<? 
ViuWSS (b) i:B^Rfri5t::'Q»y^/-K'M Vv7^-h 

(c) tmzr9^j}mm id) i:^^c;>^>x^ 
;u>3><osaa 

2-t KD4VX^Jl.>^>7'jl/-h4. 2giS 
, 2-t KP^v:/Qkf;u/^^ vu- h 1 4, 8gB 



[009 4] ^J0^CtV'NN->5^;Ux^y-;i/75 
@?B»ft6 7%<D7 5yat^*7!;U^H«B 



[0 0 9 5] C<0«;-5^6 01C|C^»L. «jg«9T- 
4ifz:?a-y^'1^'Mvv7^-h2 7. 1 §^^J:x;» 
it^i ^vmz^27^^))liMm Cd) 47, 5S^^ 
^Oiir;l^L/i». S«l?HaT5 0^-e3 0^^€ilf^ 

»:^^W.^\zm^. 7sy^^^7^ v^i-w^tHfife 



nitrogen atinosphere, obtained solution of anino group- 
containing aaylic resin of the solid conponent 
approxinBtely 67 %. SP value of this resin was 1 1 2. 

(009 1 ] To keep this solution next in 60 °Q after nixing 
including aliphatic block polyiaxryanale 27. 1 partwhich 
is obtained with Production Exanple 9, 3 0 nin keep 
with50°Cunderthc nitrogen atrao^ihere, fully 
agitating ^vhile including acetic acid Z 6 pait, it added 
thedeionized water gradually, it obtained emilsion which 
includes with anino grot^>contaijung acrylic resinand 
aliphatic block polyisocyanate. solid conponent of 
envision was 36 %. 

[0092] Main enulsion which includes with anino group 
K»ntainii^ cpoxy resin and anino groi^)<»nlaining 
acrylic resin and aliphatic block polyisocyanateincluding 
enulsion 66 0 part which to emdsion 34 0 part which is 
obtained, you obtainedwith Production Exanple 10, 
includes with anino groqMX>ntainingepoxy resin and 
aliphatic block polyisocyanate, wasnBnufactured 

[0093] Production Exanple 13 

Includes widi anino groupKX)ntaining epoxy resin (a) an 
d amino groqvcontaining acrylic resin (b) and aliphatic 
block polyisocyanate (c) and 2nd aoTlic resin 
(d)nBnufk:tunng nain enulsion which 

In flask which is sinilar to Production Exanple 12ithea 
tcdkq)t methyl isobut)i ketone 56. 3 part inthe 115 
under addition and nitrogen atnDSphere. Tothis^ 
glycid>1 iTEthacryiate 16. 0 part , 2- hydroxyethyl 
nrcthacrylate 4. 2 part and 2- hydroxypropyl 
ncthacrylate 14.8 section, 3 bours^lyii^ blend of n- 
butyl methacrylate 58. 1 part , t-biiyl mrthacrylate 6. 9 
part , and t-butyl per octanoate 4. 0 part from 
thedropping funnel, it drijped /^jproxinutely 1 hour 
after kxpmg, it dripped t-butyl per octanoate 0. 5 part 
in 1 15 '^Gaiter end of dropping addition, approxinutely 
3 Onin kept with 115 °C, obtained thesolution of 
acrylic rean of solid conponent 65 %l SP value of this 
resin was 10.3, ramter aver^ nclecular weight (Mn) 
was 6000. 

[0094] After cooling tncludii^g N- methyl ethanolanine 8. 
5parttothi^2kwrsit reacted withlhe 120 under 
nitrogen atnusphere, obtained solution of anino gro^p- 
containing acrylic resin of the solid conponent 
approxinBtely 67 % SP value of this resin was 1 1 .2. 

[0095] To keep this solution in 60 °C, after nixing inclu 
ding block polyisocyanate 27. I partwhich is obtained 
with Production Exanple 9 and 2nd acrylic resin (d)47. 
5part which is obtained withthe Production Exanple 11, 
3 0ninkeepwith50XiHider nitrogen atmosphere, 
fullyagitating white including acetic acid 2. 6 part, it 
added deionized uater gradually, itobtained enulsion 
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ais«<i 2 


3. 8 






HltAI 2 


4. a 






as«<i 2 


4. 0 






ailMl 2 


4. 0 






asMi 3 


4. S 




as0i4 


asfli 3 


4. 6 


ttltftz 


ajt0i7 

ai&ffie 

aitna 


aitAI 2 

afifli 2 

Siftfll 2 

aitfiti 3 


8. 0 

3. 8 

9. 0 

4. 0 
4.0 



10 0 9 91 ctvb<?)i£«gii4iflfiJc'fe$mt^t:'j>a 

2 Oximi:^S«*:5(CLfc. 



[0 1 ool ae>*tt:'S«^S<»iWliCt?tt&t;iWft 



which includes with arrino groi^j-containipg acrylic 
resin and aliphatic block polyisocyanate and the2nd 
acrylic reaa solid conponcnt of eiiulaonwas36%. 

[0096] Main amlaon which includes with anino groi^ 
-containing epw^rean and anino group-containing 
acrylic resin and aliphatic block polyisocyanateand 2nd 
acrylic resin including emilsion 66 0 part which to 
emulsion 34 0 part which isobtained, you obtained with 
Production Exanple 10, includes with anino group- 
combining epoxy resin and thealiphatic block 
polyisocyanate, was obtained 

[0097] Working Exanple 1-6 and Conparative Exanpl 
el to 5 

Following to paint conrponent showing in Table 3, in ord 
CT to bcconx thcPVC viuch is stated in in the table, 
with pi gment dispersed paint which is obtainedwith 
PrDdi£tion Exanple l--^ aixl nBin enulsion which is 
obtained with Ptoduction Exanple 13, thel4 and ] I it 
nixed, it designated solid conrponent as 20 % inthe 
nixture w^ch is obtained including deionized water, 
obtained electnxl^)oated paint conpostioa 

rrK/v\ni 

[Table 3] 



[0099] Making use of these electrodeposited paint conp 
oation electrodeposition wasadninistcred vis-a-vis 
thezisv phosphate-created ^eel plate, 2 0 nin bake was 
done with 170 °C (coatijig thing). It tried film 
tl^cknessof postbaketobecone20 m 

[0100] You appraised resistance beacUng characteristic a 
nd weather resistance of theelectrodeposited coating 
vvhich isobtained like below. Result is shown in Table 4 
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[O 1 0 1 ] WliC^tl 

[0 10 2] ms^m 
o : zm 

A : 5® 
[0 10 3] H#3ltt (SWMKtt) 



[0 10 4] PfliS* 
© : 7 0%Ja± 
O : 6 9-6 0% 
A : 5 9-- 5 0% 
X : 4 9%l5lT 

[010 5] teB^ffi«ti {SV\/M^^<?ilUm 

> hftix-/<-7*v^o-8 0^ vr-) 



[010 61 coy 4iU'yi^2a-h^lSfOS»aS 
[0 10 71 y^f'J'y^aa-h^aSitf^i^-^v^ 



[Old] Resistance beading characterisiic 

With visual, it cxxmted dinplc mmbcr v^ch is in painte 
d plate both sides of the7xl 5 cm 

[0102] Evaluation standard 

.dbl circ: 0 

.cira: 2 

:5 

x: 6 or more 

[0!03]Weat)erresistanDe (Smitest) 

You installed steel sheet which electrodepoation is done 
to sunshine weatherometer. the20 0 hour irradialed 
After dial, 60"" gipss of electrodeposi ted coating 
surface was mes^uored, gloss retention for the initial 
stage 60 gloss v/as soi#t 

[Ol(M] Evaluation staidard 

.dbl circ: 70% or higher 

.circ: 69^% 

:5^50% 

x: 49% or lower 

[0105] Pasagp of tiro confomity (SWM cycle test) 

Anew electrodqxisition was administered vis-a-vis zinc 
phosphate-treated steel plate. Next, on electrodeposited 
coating which is obtained it applied metallic base paint ( 
hfippon Paint Co. Ud (DB 6SW)55-5370) nnake Siq)erlac 
^4-l 80#06 silver ) at thequantity which beconies diy 
film thickness 8 n\ with roomtenperalurc after 5 
nindrying^nd on that it applied clear paint (Ni|^n 
Paint G). ]Ltd (DB 6W)55-5370) mkt Superlac aso 
clear ) at quantity which becomes thedry film thickness 
30 n:\betweenlOirinnBdedrywithroom 
tenperature. Next, you inserted application steel dieet in 
ovei\ 2 0 irinhcated with 140 (painted plate 
tenperature) and nade coating of metallic base paint and 
clear painthardea 

[0106] F^ssage of time confomity for electrodeposited 
coating of this nctallic 2 coating coating was appraised 
with irethodbelow. Result is shown in Table 4 

[0107] You installed nctalhc 2 coating painted steel plate 
in surkhine w^atheroncter, 30 0 hour irradiated Next, 
painted plate 2 0 hour was left in environment of 
humidity 95 % ard the tenrperature 50 ''C With this 
lighting and leavii^g dep as 1 cycle^ you said to 
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theconlinuaJ 5 cycle. 



[0 108] "tO)^. yX^liiZmm^ Z 

mmCO^DA*':; h^AnT^yx^e 1 OOig^ft^fijc 



[0 1 09] 

[0 110] -tiOgfe, ftgWfll^MMxfsco*^^^;!.* 

[Dili] 
[^4] 









SEAM a 


fttt«f4 


m 












OR-97 


ca-97 


CR-B7 


CR-97 








»-2600 


MA-100 








B-30 














PVC 


3.8 


4.9 


4.0 


4.0 














0 


O 


o 


O 


SWMRtt 


o 


O 


















0 


0 


o 


o 




0 


o 


0 


o 



(0108) After that, in coating inserting crosshatching of 
dimcnson 2 ninx2 nrnwith Uieknife, it fonred 
crossmatching 100, stuck adheave tape ( Nichiban Co. 
U± (DB 6SM)54^325) supplied " ailotape ") to 
surfece with thefinger, exfoliated suddenly in surface 
and vertical directioa confornity of coatipg was 
appraised at ratio of peeled surface area inade the 
cros^Btching, 

[0109] Evaluation standard 

.dbl drc.: No peeling 

circ: Qit part linearity exfoliation 

: Uider of entire peeled surface area 25 % 

x: Entire peeled siiiace area 25 % or higher 

[01 10] After that, cycle of lining and leaving step fiirth 
enrcrethe 5 cycle was done and ( total 10 cycle ), 
confornity of coating was appraised in thesanx way, 

rr\ « • « ^ 

[UillJ 

[Table 4] 



[0 112] 



[0112] 
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[Tables] 
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[0 113] [01131 
[a 6] [Table 6] 
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it 691 2 


1 ^t$M3 
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1 tt^9{6 
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X 
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[0 114] 



[0114] 

[Effects of the Invention] Until recently, vAulc kecptrg c 
orrosion resistance in sane way, with the other it 
possesedA^catherreastance, irtenTcdiate coat painting 
did not do and surface didnot detenorale easily, and 
electrodeposited paint conposition which can form 
undercoating coating , andthis kind of undercoating 
coating which are sqperior in confomrity of topcoat 
coating wasoffered. 
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